Associations of high myopia in childhood
Results

Demography
In the study group the male to female ratio was 66:46, with a statistically signficant male preponderance (p < 0.05, chi-squared test with Yates' correction).
The median age at referral was 2.5 years (range 3 days to 9 years 11 months; SD = 2.5 years). Ninety-eight per cent of subjects fulfilled study criteria at their first refraction and there was no statistical difference between age at referral and age at which 6 dioptres of myopia developed. Fifty-eight per cent of the children were Caucasian, 2% Chinese, 2% Afro-Caribbean and 38%
were of Asian origin. The Asian community accounts for 15% of the population of Birminghamll and the proportion of Asian children in the series was significantly greater than would be expected (p < 0.001, chi-squared test with Yates' correction).
Referral source
The children were referred by several professional groups ( Table 1) and for a wide variety of reasons. The majority of children in the series were referred to the hospital eye service for a variety of vague or non-specific ocular signs and symptoms. Myopia itself was the indication for referral in only 5 cases. The majority originated from either general practitioners or paediatricians. Few were referred from primary pre school or targeted child development clinic screening.
Only 10 referrals originated from community optometry; in 5 the child was referred because the optician could not improve the visual acuity but myopia was not recognised. In 5 cases high myopia was diagnosed and the child was referred for either cycloplegic refraction (4) 
Refractive error
One hundred and ten of the 112 children were highly myopic when first refracted: 2 children were initially ineligible but fulfilled study criteria prior to their tenth birthday. Twelve (11%) children were highly myopic in one eye only, with the other 100 (89%) children having bilateral high myopia. The refractive error did not spontaneously decrease in any child. The highest degree of myopia recorded was -22.00/ +3.00 X 110 (in a child with Noonan syndrome) and the highest degree of astigmatism was -30.00/ +20.00 X 150 (in a child with Marfan syndrome and lens subluxation). Thirty-six (32%)
patients demonstrated anisometropia of 2 dioptres or more.
Associations of myopia
In 9 (8%) children no associated ocular, orthoptic or systemic abnormality was detected during the period of the study, with a minimum 12 month follow-up ( Table   2 ). In 61 (54%) children there was an underlying systemic association with or without other ocular associations. Of the remaining 42 children, 18 (16%) had an associated ocular abnormality with or without orthoptic problems and 24 (21%) had high myopia with an orthoptic abnormality ( Table 2) . Ocular associations (Table 3) Number (%)
24 (22) 24 (22) 6 (6) 18 (16) 12 (11) 10 (9) 9 (8) 9 (8) 112 (100) In 27 (24%) children there was one or more ocular condition associated with high myopia, with or without a systemic condition or orthoptic abnormality.
Orthoptic associations (Table 3) Sixty-three (56%) children in the series had one or more orthoptic conditions with or without ocular or systemic findings. The incidence of anisometropic amblyopia was 32%. Strabismus was seen in 24 (21 %) of the children and 14 (12%) had nystagmus. It was apparent that three categories of abnormality were associated with high myopia, in approximately equal frequency:
• 'Orthoptic' consequences, principally amblyopia or strabismus.
• Obvious or occult eye disease, such as lens subluxation or retinal dystrophy.
• Obvious or occult systemic disease. Myopia is common, with an incidence ranging from 25%6 up to 70%.24 Therefore, it is not surprising that we found a family history of simple myopia in 29 (26%) children: the rate of myopia in relatives was not greater The proportion of children of Asian origin in the series was significantly higher than in the catchment areas of the hospitals involved in the study. It may be that high myopia is commoner in this community, and a possible explanation is the increased rate of consanguineous marriage in the Muslim Asian community. 27 The rate of associations in this group was no different from that in the study population as a whole.
As the study was hospital based, only limited conclusions can be drawn concerning the prevalence and associations of high myopia in the wider paediatric population. As neither the myopia itself not suspicion of associated disease was the indication for referral in the large majority of cases, it would seem that the study group does give some insight into childhood high myopia beyond the hospital setting.
Conclusion
The high incidence of ocular and orthoptic abnormalities 
